(N
PACKAGING ENGINEERING

ELABARFE TR B S AR F i 1T 404K

®EH, KkF, KRE, &=
(TR Tl K27, FSM 450007)

WZE: B8 AR &R0 TR m T RAFSM A = XL RAF SRR B SR E , Fik ddafx
B o E AR AT A LI AT, BT A s S e mh b A A W ey HOR B Rkt
EARRAAM A S AP RE E A%t E P RA AHP % |, 450 th -2 K An & F I 69 KDL, S FHIR
KABIRIT T FE, R AT HURBEMMADERELERT L, R T A AEREF#T
KA B 0930 8 S INIUR T 09 M i S id kAT T oA Bk, &8 kit R A2
AP T2 5 5% B A Pk o B BRI AR 1R 22 i R A A a9 48 R B K

KR R AR A ; ADYRAL; MU T

hESEE . TB486°.03  XHEIARIRED: A LERHS:1001-3563(2015)09-0082-04

Design of Manipulators for Corrugated Box Board Automatic Palletizing
System
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(Henan University of Technology, Zhengzhou 450007, China)

ABSTRACT: The aim of this work was to design an efficient automatic palletizing system which can be integrated to the
end of the production line of corrugated box board. By studying on the 6 DOF palletizing robot and mechanical palletizing
machine, based on the analysis of their advantages and disadvantages, the automatic palletizing system of corrugated box
board was designed according to the request of the company. The AHP method was adopted in the design scheme, and the
mechanical palletizing design scheme was chosen based on the request of the company and the situation of the production
site. The design scheme for the novel corrugated box board automatic palletizing system was determined, the working
principle and design essentials of the key device were introduced, and the structure and trajectory of the crawling
manipulators were analyzed and optimized. In conclusion, this design scheme adopted two manipulators for single-layer
stacking and whole—layer crawling operations, respectively. The design was reasonable, meeting the requirements of the
corrugated boxes company.
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Fig.1 Product palletizing diagram
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Fig.3 Diagram of clamping manipulator
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Fig.4 Working stroke of manipulator 1

POSRAIUIR T 2 D 4 B R ST B SR A R 00 H Y
WIRGE I x, 2 T7 1) A Bl B Biess , 9 B 2 07 IR RS 2l
B, Bt Y B s i RBEBS 290 2.2 m, AT LA 3
A H . AEBCTH IR R U T 2 78 2 77 1) Y
BB TIUA, LA TARRCR,

BUBH T 75 T AR A v 2 0 g AR R 7 AR
PRIt e s X AL T 1 A 1 0 A3l 25 0 9 A RS
SR AR SR MUK T 1E 25 R 5 B | B A2 T
YREOR . HUT 2 B A FRISTIUTUE D 80 kg, B LA
o bRt e R e
232 HAbREE BTG UERE

HLAL BB UL DR R S B AR



36k HoW S

U FUPSARAR AR B SRS AL T B HHR 85

FEVETH IR S S HO T S B B AR B 1 75 SO el iR
HL AL SR FH 28 T Al Bl FLBIL , L4 A0 T B G2 47 ml 48, (i
FH 448 Jy 8, 7T LR FH U 8 e AL il — A
Pl. HLSPEHSG M, 2R B A w24
WK HIAE G e AR KM R A R
BEE N LI PCAL WKL T, IR 2L AR G
FAR™,

ARA A A SRR ER FHHE IR A, 4 iR A2
DAL e R DY IR 1 Rl Py A S )
JEITIRS S T2, S D A3, 6 /2 i 2B 7 e
R o 1% AT H L EE AR Bt b, Bt R
R AR AL I T 8 A AR B8 AR

[1] H*F‘J'J XEFI. ASELAS A BT 55 0 FH BRI K %
). AL TR, 2011,32(3) :96—102.
LI Xiao—gang, LIU Jin—hao. The Study and Application Status
of the Robot for Palletizing, Problems and Countermeasures|J].
Packaging Engineering,2011,32(3):96—102.

[2] M, B AL R A L R S L T80T S
WEFEL]. AL i & S 208, 2007 (1) : 34—35.
ZHAO Tang—chun, HUANG Dun-hua, DU Jun. The Design
and Research of Filling Line Stacking Arm Palletizing|J]. De—
velopment and Innovation of Mechanical and Electrical Prod—
ucts,2007(1) :34—35.

(3] WABEE, e, . R EOREE IR
LN T A, 20000(6) : 7—9.
HU Hong-guo, GAO Jian—hua, YANG Ru-qing. The Devel-
opment of Palletizing Technology[J]. Modular Machine Tool &

I HAEPURS H

Automatic Manufacturing Technique,2000(6) : 7—9.

[4] HEMMINGSON E. Palletizing Robots Industry[J]. Industrial
Robot, 1998,25(6) : 384—388.

[S] SORENTTI P. Rapid Palletizing Simulation in the Fast Lane[J].

Industrial Robot, 1996,23(3):16—19.

(6] =2 ith. ¥y €218 i R ST M. AL AT« BRI Tl R
2012.

PENG Guo—xun. Packaging Design of Logistics Transport[M].
Beijing: Printing Industry Press,2012.

(71 5K ZE R ATk ] BEM R 405 50
80—83.

ZHANG Ji-jun. Fuzzy Analytical Hierarchy Process[J]. Fuzzy
Systems and Mathmatics, 2000, 14(2):80—83.

[8] ARAKELIAN V,SARGSYAN S. On the Design of Serial Ma—
nipulators with Decoupled Dynamics[J]. Mechatronics, 2012
(6):904—909.

(9] Ak, 24 0R  BRIS, A5, — Bl A s i e WU = i 0
SE)]. AL atE TR A, 2007, 27(1) : 17—20.
FU Tie, LI Jin—quan, CHEN Ken, et al. Novel Design and
Implementation of High Speed Palletizing Manipulator(]J].
Journal of Beijing Institute of Technology,2007,27(1): 17—
20.

[10] RETHMANN J, WANKE E. Stack up Algorithms for Palletiz—

,2000, 14(2)

ing at Delivery Industry[J]. European Journal of Operational
Research,2001,128(1):74—97.
THZE. oz HUCT U5 H B AR
2012(9) : 146—1483.
WANG Jian—jun. Simulation Design and Making for Carrying
Manipulator[J]. Mechnical Design and Making, 2012 (9) :
146—148.
TRAT K. BB T SR RIS, G 5 B LA,
2011(3):20—23.
ZHANG You-liang. The Research on Stacking Manipulator
Movement Locus[J]. Packaging and Food Machinery, 2011
(3):20—23.
(13] B i S, PHROC. — PP B AR BE RS SR LA T A9 B0 5 it
1. BRI TZ;,2009(8) : 63—65.
MA Zhan-yi, RUI Zhi-yuan. Research and Design of a New

(11 I HURE T 5 i

—

[12

—

Aluminum Ingot Stacking Robot Arm[J]. New Technology and
New Process,2009(8) : 63—65.

Rk, B R ST 2 254 1 5
K24, 2008(1) :24—26.

FU Tie. Dynamic Computation and Type-selection Design of

(14 ] ALt BT

[}

Palletzing Manipularor{]J]. Transactions of Beijing Institute of
Technology, 2008 (1) : 24—26.
[15] 254 5%, Bk R 1. THSO BRI VRAL AR A 32585 ) 2 43
BT LSRR 244, 2011, 30(4) : 504—505.
LI Jin—quan, DUAN Bing-lei, NAN Qian. Kincto—static Anal-
ysis on a TH50 Type Palletizing Robot[J]. Journal University
Science and Technology Beijing,2011,30(4) : 504—505.
SIMIONESCU I, LIVIU C. The Static Balancing of the Indus—

—
J
o))

=

trial Robot Arms: Continuous Balancing[J]. Mechanism and

Machine Theory, 2009, 35(9):1299—1311.



